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$M=O(1)$ $Re\gg 1$ (2)
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$t=\omega t^{*}$ , $x=kx^{*}$ , $u= \frac{u^{*}}{c_{0}}$ , $p= \frac{p^{*}}{\rho_{0}}$ , $p= \frac{p^{*}}{\rho_{0}c_{0}^{2}}$ (3)
, $x^{*}$ , $u^{*}$ $x$ , $P^{*}$ , $P^{*}$
( $\rho_{0}$ ; $c_{0}=\omega/k$ ). $Re\gg 1$
, , , , ,
:
$\frac{\partial p}{\partial t}+\frac{\partial(\rho u)}{\partial x}=0$ (4)
$\frac{\partial(\rho u)}{\partial t}+\frac{\partial(p+pu^{2})}{\partial x}=0$ (5)
$\frac{\partial E_{t}}{\partial t}+\frac{\partial[(E_{t}+p)u]}{\partial x}=0$ (6)
, $Et=pu^{2}/2+p/(\gamma-1)$
. (4)$-(6)$ (Euler ) , ( )
, , Rankine-Hugoniot




$t=0$ $u=0$ , $p=1$ , $p= \frac{1}{\gamma}$ $(x\geq 0)$ (7)
. , :
$x=X(t)\equiv M(\cos t-1)$ $u=-M\sin t$ $(t>0)$ (8)
, (simple wave) , (7) (8)
. , $\mu$ ,
$?u=-M\sin\mu$ , $t-x-[\mu+M(1-\cos\mu)]=\beta M(t-\mu)\sin\mu$ (9a)
[3]. $u$ , $\rho$ $p$ :





$\Delta x=2\pi/600$ , $\triangle t/\triangle xg0.1$
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$\overline{pu}(x,t;T)\equiv\frac{1}{T}\int_{-T}^{t}p(x, \tau)u(x, \tau)d\tau$ $(0\leq x\leq t-T)$ (11)
, $T$ . , , , ,
, ,
$2\pi$ [3]. , $T=2n\pi$ ( $n$ )
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. $t=120\pi$ , $x=100\pi$ $\overline{\rho u}$
6 . $M\leq 0.1$ , $\overline{pu}$ , $M^{2}$ .
7(a) $M=05$ $\ovalbox{\tt\small REJECT}$
$L$
$\overline{\rho}(x,t;T)\equiv\frac{1}{T}\int_{-T}^{t}\rho(x,\tau)d\tau$ $(0\leq x\leq t-T)$ (12)




, $\overline{p}$ , $\overline{p}$
$\overline{p}(x,t;T)\equiv\frac{1}{T}\int_{-T}^{t}p(x,\tau)d\tau$ $(0\leq x\leq t-T)$ (13)
, ( $7(b)$ ). , ,
( [3]*J, ).
$\overline{\rho}$ , $\overline{p}$ , ,
. , , . , 3
,
( [5] , , $\overline{p}$ $\overline{p}$ , ,
).




$\mathcal{E}$ , , :
$\mathcal{E}\equiv\frac{1}{2\pi}\int_{0}^{2\pi}(E_{t}+p)udt=\frac{M^{2}}{2}F(-\frac{1}{\gamma-1},$ $- \frac{\gamma+1}{2(\gamma-1)},$ $2; \frac{(\gamma-1)^{2}M^{2}}{4})$ (14)
28
, $F$ Gauss . (14) , , $\mathcal{E}$
$x$ . , $\gamma=7/5$ (14)
$\mathcal{E}=\frac{1}{2}M^{2}+\frac{3}{40}M^{4}+\frac{3}{2000}M^{6}+\frac{1}{4\cdot 10^{5}}M^{8}$ (15)
. , 9
, ($x=0$ $\mathcal{E}$ ) , (15)




$\mathcal{M}\equiv\frac{1}{2\pi}\int_{0}^{2\pi}(pu^{2}+p-\frac{1}{\gamma})dt=\frac{1}{\gamma}[F(-\frac{\gamma}{\gamma-1},$ $- \frac{\gamma+1}{2(\gamma-1)},$ $1; \frac{(\gamma-1)^{2}M^{2}}{4}I-1](16)$
, $\gamma=7/5$
$\mathcal{M}=\frac{3}{10}M^{2}+\frac{3}{200}M^{4}+\frac{1}{10000}M^{6}$ (17)
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